Infection due to Barmah Forest virus (BFV) is an emerging problem in Australia, 1 with increased numbers of cases being reported. [2] [3] [4] [5] BFV is a mosquito-borne arbovirus from the Togaviridae family. The virus was first isolated in 1974 from the Barmah State Forest in the Murray Valley region of the Victoria-New South Wales border, 6 and was first shown to be pathogenic to humans in 1988. 7 Symptoms of acute human infection may include rash, arthralgia, myalgia, lethargy and fever, [3] [4] [5] 8 and are similar to symptoms caused by Ross River virus infection. However, rash is more common and florid, and joint disease is less severe, in BFV disease than in Ross River virus disease. 9 In a study of BFV cases on the mid-north coast of New South Wales, 3 over half of all cases reported time off work and an illness that lasted more than 6 months. BFV disease is therefore associated with a significant burden of illness and is of public health concern. This article describes trends in the notification rates for BFV disease in New South Wales since it was made notifiable in 1991.
METHODS
Under the NSW Public Health Act 1991, all laboratories must notify suspected cases of BFV infection to the local public health unit. The case definition for a suspected case is a person in whom there are demonstrated specific IgM antibodies to BFV in cerebral spinal fluid or in serum collected within 14 days of onset of symptoms. 10 Public health unit staff record case details on a confidential statewide database. All cases notified from 1991 to 2003 were geocoded and entered into MapInfo Professional version 7.0 software, 11 to highlight geographical location of the disease. Only cases notified between 1995 and 2003 were used in the analysis of case characteristics, because of the probability of underreporting and poor data quality in earlier years. 12 Incidence rates were calculated using the average of the estimated mid-year population for each of the years 1995 to 2003. National data was obtained from the National Notifiable Diseases Surveillance System, 13 which is available on the Australian Government Department of Health and Ageing website at www.cda.gov.au/surveil. South Wales. BFV infection is predominantly rural in distribution, with the average annual incidence in rural health areas being 9.9/100,000 compared with 0.2/ 100,000 in the metropolitan health areas. There is a coastal distribution of cases, with the majority of cases restricted to regions east of the Great Dividing Range as shown in Figure 1 . However, despite the coastal predominance, there were reported cases in the Far West Area Health Service in 1998 (18.4/100,000), 2001 (14.5/ 100,000), and 2002 (10.4/100,000).
RESULTS

For
A seasonal variation is evident from Figure 2 , with the most common season of illness being late summer to early autumn.
The age range for BFV disease cases was 2 months to 98 years, with the median age group being 45-49 years. Slightly more male (51 per cent) than female cases were reported (Figure 3) .
At the national level, there were 7,518 notifications from 1995 to 2003. Fifty-seven per cent of these notifications were from Queensland, 32 per cent from New South Wales, 5 per cent from Western Australia, 3 per cent from Victoria, and 3 per cent from the Northern Territory (Figure 4 ).
DISCUSSION
Annual notifications of BFV infection in New South
Wales have increased from 6 in 1991 to 451 in 2003. The first reported major outbreak of human disease resulting from BFV infection occurred in 1995 on the south coast, with the focus of activity around Batemans Bay. In total, 135 cases were identified from this outbreak. There was little BFV activity reported on the south coast after 1995. Since 2001, the majority of notifications have been in people resident on the north coast. Thus the distribution of notified cases in the state is predominantly coastal, a finding that is supported by serosurveys undertaken in the mid-1980s, which showed that BFV antibodies were highest in residents of coastal areas. 14, 15 While previous reports have described coastal activity, there is some indication of inland rural BFV activity, with Similarly, the reservoir of BFV remains unknown. The reservoirs for Ross River virus include macropods, 17 possums, 18 and horses. 17 Limited serological testing has not found evidence of BFV antibodies in possums and horses. There is some evidence that Macropus giganteus (kangaroo) and Phascolarctos cinereus (koala), 19 waterbirds, 20 and cows, 17 have detectable BFV antibodies and therefore may be potential reservoirs for the virus. Flying foxes have been implicated in the transmission of other viruses in Australia (henipavirus, Australian bat lyssaviruses). Given their coastal distribution they may be implicated in BFV transmission, but this requires further study.
CONCLUSION
Notifications of BFV infection have increased both nationally and in New South Wales, particularly in the coastal regions of northern parts of the State in the last 3 years. Residents and visitors to the northern coastal areas need to be aware of the importance of taking precautions against mosquito bites. Serosurveys of the human population may be indicated, to determine whether the increase in notifications is either a true reflection of increasing incidence of BFV infection, or reflects the increased awareness of and capacity for testing for the virus. Similarly, as relatively little is known of the natural cycle of BFV, serosurveys of potential reservoir hosts may provide valuable insight to other regions of potential outbreaks.
